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Society of Exploration Geophysicists, 
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alogical Societies, Annual Convention 
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vention; Midwest Federation of Geo- 
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vention, June 28-30, 1950. Milwaukee 

Auditorium, Milwaukee, Wisconsin 

Association of Geology 

Teachers 10th Annual 

Meeting 

The tenth annual meeting of the As- 

sociation of Geology Teachers will be 

held at the University of Illinois on 

Friday and Saturday, April 14-15. You 

are cordially invited to attend. The meet- 

ing is open to all persons interested in 

the teaching of geology. 

The tentative program, as arranged by 

Dr. Paul R. Shaffer, follows 

Friday, April 14 -—Illini Union Bldg. 

Morning 9:00 —-Registration and social 

session. 

9:30-—Session on “Field Courses and 

Methods”. 3 papers, each to be followed 

by a discussion period 

Noon—Luncheon at the Illini Union. 

Afternoon—-Papers on “The Teaching 

of Mineralogy”, each to be followed by 

a period of discussion. 

Evening—-Dinner at the Illini Union, 

to be followed by an address on some 

phase of Geology or the teaching of it. 

SCIENCE DIGEST 

Saturday, April 15—-Morning—Business 

meeting and visits to the University of 

illinois Geology Department and to the 

Illinois Geological Survey. 

Please make reservations for luncheon 

and dinner Friday with Dr, Shaffer, Dept 

of Geology, University of Illinois, 

Urbana, by April 11 or sooner if possible. 

KATHERINE F,. GREACEN, Secretary 

Association of Geology Teachers 

Dr. Ingerson, American 

Editor of Geochemica 

ACTA 

WASHINGTON, March 5 Dr. 

F. Earl Ingerson has accepted an 

invitation to join the editorial 
board of Geochemica Acta, a new 
international journal devoted to 

the chemistry of the Earth and the 
Cosmos. 

Dr. Ingerson is Chief of the Geo- 

chemistry and Petrology Branch 

of the Geological Survey and will 
serve as American editor of the 

new journal, to be published in 
London, England, by Butterworth- 
Springer, Ltd. 

European editors will be Prof. 
KF. A. Paneth, F.R.S., Durham; Dr. 
5S. R. Nockolds, Cambridge; Dr. L. 

R.Wager, Durham, for England: 

Prof. F. E. Wickman, Stockholm, 
for the Scandinavian countries: 

Prof. C. W. Correns, Gottingen, for 

the German-speaking countries. 
Papers on geochemistry and 

cosmochemistry will be published 

in one of the principal languages, 
English, French, or German, with 

English summaries. 
“There is no journal in the 

United States devoted to geo- 

chemistry,” comments Dr. Inger- 
son. “Geochemica Acta will fill a 
definite need. Papers on the sub- 

ject are now widely scattered 
among a variety of journals and 
publications of scientific govern- 

ment bureaus.” 

— 

De 
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THE CONSTRICTION THEORY 

RENE MALAISE 

Swedish Museum of Natural History, Stockholm, Sweden 

Geologists and other scientists 

have long puzzled over the cause 
of the vertical movements in the 
earth’s crust. Gravity or convec- 
tion currents have been proposed, 
but the forces apparently are not 
of a sufficient magnitude. Profes- 
sor Nils Hjalmar Odhner of the 

Swedish Museum of Natural His- 
tory, when confronted with the 

same problems, concluded that the 
only force available was the irre- 
sistible force of temperature. In 

1934 he published the first account 
of his “Constriction Hypothesis”, 

which is practically unknown out- 

side of Sweden; and no one has 
considered its possibilities outside 
of the author. It was soon evident 
that most major geological prob- 
lems could be solved with the help 

of this theory, and no _ serious 
objections have been presented. 

The influence of the theory spans 

over many different branches of 
science and many of the discov- 

eries of recent years fit into the 

picture. 

The earth’s surface is undulated 
or wrinkled and these undulations 

are extremely variable in size. 
Geologists call the sharpest un- 
dulations geanticlines and geosyn- 

clines. These undulations are like 

low vaults. Generally speaking, 
those directed downwards, the 
geosynclines, are often marine de- 

pressions; and those directed up- 
wards, the geanticlines, are high- 

land sections of continents. The 

hard crust consists of different 

kinds of rocks, mainly granite; and 

since all rocks are influenced by 

changes in temperature, they will 
expand when heated and shrink 
when cooled. The undulations 
maintain their positions and are 

resistant to lateral pressure; con- 
sequently, each undulation will 

have its center raised or depressed 
into a higher arch when heated. 

The interior of the earth is very 

hot, and its warmth is conducted 
to the crust and through it to the 
ocean waters and the surrounding 

atmosphere. The surface of the 
earth’s crust is influenced accord- 
ingly by changes in the temper- 

ature of the surrounding atmo- 

sphere and, as a result, it will 
expand if the atmosphere is grow- 

ing warmer or shrink if it cools. As 
the surface of the crust consists 
of undulating vaults, a rise in 
temperature will cause these un- 
dulations to be accentuated and 

vice versa. 

As practical examples of such 
expansions, we may take the 

cables of the George Washington 

Bridge in New York City. In the 

summer they expand because of 
the higher temperature, with the 

result that the pavement sinks 
about one meter. In a marine de- 
pression the scale may be several 
thousand times larger; and the 

depth of the basin changes accord- 

ingly. On a continental block of 
1,500 km., or about the size of the 
Labrador Peninsula, we may 
assume that the covering ice-sheet 
has disappeared after the end of 
the Ice Age, and the temperature 

of its layers of granite are raised 

10° C. This would cause the center 
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Fig. 1 — The earth's interior according 

to K. E. Bullen (An Introduction to the 

Theory of Seismology, Cambridge, 1947). 

of this continental block to be 

raised about 958 meters, or 3,142 
feet. 

According to current views the 

uplift of glaciated tracts such as 

the Scandinavian and Canadian 
shields is due to recoil after the 

disappearance of the pressure of 
the covering ice-sheet. From the 
viewpoint of the constriction 

theory however, the uplift is the 

result of rising crustal temper- 
atures, 

From the contemporary studies 
of the velocity of seismic waves 

we know that the earth’s mantle 
(Fig. 1, A-D) is solid, and has a 
marked rigidity down to a depth 
of 2,898 km.; but the velocity of 
the various seismic waves change 

somewhat at depths of 33, 413, and 

984 km., possibly due to changed 
mineral composition induced by 

pressure. The initial strength of 
the material of the mantle (B-D) 
is not significantly less than that 
of the granite crustal layers (A). 

The outer region (EF) of the core 

is essentially in a fluid state. The 
central part of the core (G) is 

significantly solid, i. e. possesses 
rigidity of the same order as the 

earth’s mantle. The region F is 
possibly viscous. Even if the solid 
crustal layers were only 33 km., 

and all deeper layers were fluid, 
it is rather improbable that the 
weight of a 3 km. thick ice cover 
would be able to cause a sinking, 
considering the low specific weight 

of ice. With the thickness of the 

solid mantle amounting to 2,900 

km., any movement in this mantle, 
such as convection currents, con- 
tinental drift in the sense of Weg- 
ener, or the adjustment of a 
disturbed isostatic equilibrium, 

must be out of the question. 

Figure 2: The upheaval of a 
mountain chain from the depth 

of a geosyncline 

A. In times of warm climate 
such as the Tertiary period, the 
temperature of the ocean bottom 
waters is too high to prevent the 

heat from the earth’s interior from 
causing a rise in temperature of 

the earth’s outer crust. The previ- 
ously cooled, comparatively thin, 
continuous, and unfractured upper 

layers of the earth’s crust, just 

below the outermost block-zone, 
thus become subject to a slow rise 

in its general temperature and will 

accordingly expand, chiefly in a 
lateral direction. The geosynclines 
and geanticlines of the crust are 
thereby forced to increase their 

curvature. The unfractured layers 
in an expanding geosyncline will, 
in addition to its own weight and 
that of the overlying fracture-zone, 
press on the subcrustal masses 

with tremendous force. 

B. The pressure against the 
subcrustal masses increases as the 
curvature of the expanding vault 
is forced deeper down. Their pres- 

sure passes into heat and, under 
influence of heat and pressure, the 

subcrustal masses are compressed 
into minerals with a higher specific 

gravity. The subcrustal masses 
become softer and softer and final- 

lv become liquid locally. 
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Fig. 2 — The upheaval of a mountain 

C. As the synclinal vault is 
pressed still further down, closer 
to hotter layers, larger and larger 

quantities of the subcrustal masses 
beneath it turn liquid. Simultan- 

eously, more and more of the vault 

itself becomes corroded and soft- 

chain from the depth of a geosyncline. 

ened in its lower part, so that its 

initial strength and _ rigidity 

diminished. In the end the vault 

cannot resist the tremendous 

counterpressure from beneath, but 
the bottom 

channel a 

vields to it. From 
the deep marine new 
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Fig. 3 — The origin of arcuate mountain chains or island arcs and of submarine 

terraces on both sides of the Mid-Atlantic Ridge. 

mountain chain rises in mighty 

folds and swells. Together with 

the softened masses the sedimen- 

tary layers in the former synclinal 

vault are thereby strongly com- 
pressed and wrinkled from the 
sides when the bend of the vault 

passes on a smaller surface from 
a negative to a positive curvature. 

D. The volcanic phenomena 

that may accompany the folding 
up of the new mountain chain 
probably cease rather soon. Sim- 

ultaneously with the upheaval of 
the new chain the softer volcanic 
or sedimentary rocks, at the top 

of the rising mountain, are washed 
down as sand and gravel. When 

the pressure eases, the previously 
molten masses again solidify be- 

low the mountain. In the end these 

resolidified rocks appear on the 

surface transformed into granites 
or gneisses. Thus is explained the 

predominance of igneous rocks in 

many mountain chains. 

Figure 3: The origin of arcuate 

mountain chains or island arcs and 
of submarine terraces on both 

sides of the Mid-Atlantic Ridge. 
When the softened geosyncline 

vields to the counter-pressure 
from below and rises as a new 

mountain chain, it gives way sim- 

ultaneously to the lateral pres- 
sure from the geanticlines on both 

sides. The observed intense lateral 
compression which most mountain 

chains have undergone is thus ex- 
plained. If one of the lateral vaults 
is considerably stronger than the 
other it deforms the still soft 

mountain chain into an arc and 
tilts it at the same time towards 

the outer brim. The former geant- 
iclines are eroded on the surface 

during their continental stage, and 

they consequently become geosyn- 
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Fig. 4 — A to G (from top to bottom.) 

Development of volcanic islands owing 

to “marginal constriction”. 

clines after the collapse. The 

curved shape of the Asiatic island 
ares, as well as that of certain 

continental mountain chains such 

as the Himalayas, is thus ex- 

plained; likewise, the tilted and 
overthrust nature of the Japanese 

mountain chains towards the 
Pacific. The step-like submarine 

terraces on both sides of the Mid- 
Atlantic Ridge came into being 

when the former continental high- 

lands collapsed and were turned 
into marine basins. The discovered 
strata under the terraces, but 

above the bedrocks, consists of 
sediments washed down from the 

former continental highlands. The 
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absence of measurable sedimen- 
tary layers in the northwest 
Atlantic Basin itself indicates no 

great age for this basin; probably 
not older than Upper Miocene. 

Figure 4: Development of vol- 

canic islands owing to “marginal 
constriction”. 

A. A Tertiary highland between 
two marine basins. Owing to the 
warm climate of the Tertiary the 

continents were then over-elevated 

and the ocean water was concen- 

trated into very deep basins. Ex- 

tensive parts of the present sea- 

bottom were then dry land. 

B. At the beginning of the great 
Ice Age the sea-level of the basins 
rose because the bottoms of the 
basins were cooled by cold water 

from melting glaciers, constricted, 

and were accordingly elevated. 
The subaereal origin of the now 

submarine canyons is thus ex- 
plained. (The elevations of the 
bottoms are not indicated in the 

figures ). 

C. As a result of the cooling 
influence of the cold ocean water 
on the flooded parts of the former 

continents the crust below their 
margins was constricted and 
shrunk. The continental borders 

accordingly were bent down and 
sunk. arts of the shores were 
then also warped down. The con- 

stricting crustal border exerted a 

strongly increasing pressure on 

the subcrustal masses. As a result 

these were compressed and became 
warmer and specifically heavier. 

D. The cooling and constricting 
of the continental margins pro- 

ceeds and the shores of the con- 

tinent are flooded further and 

further inland. Owing to the in- 
creased pressure more and more 
of the subcrustal masses below the 

constricting margins turn liquid 

and are pressed towards the 
center of the land. The land has 

now become an island and its 
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center is thus rising at the same 

time that its area is diminishing. 

E. The now liquid subcrustal 
magmas are forced by the margin- 

al pressure to penetrate the outer 
crust in the shape of lava, and 
create a volcano. When _ the 

volcanic eruption has continued 

for some time the local magma 

reservoir becomes drained and the 
volcano calms down until the res- 
ervoir is filled again as further 

subcrustal masses have turned 
liquid by the persistent marginal 
constriction. The surface of the 
island becomes more and more 

covered by volcanic materials. 

Many recent islands have reached 
this stage. 

F. The down-warping of the 
shores and shelf of the island 

continues, and by now only the 

volcano proper remains above sea- 
level. The fauna and flora of the 

former continent have found a 
temporary refuge and develop 

further on the volcano. That is 

the reason why today many vol- 

canic islands have a_e singular 

(endemic) fauna and flora surviv- 

ing. 

G. The last trace of the vol- 
cano has now disappeared below 

the surface of the ocean and only 

a submarine sea mount indicates 
the site and existence of the former 
continent. 

Figure 5: Origin of deep and 
shallow earthquakes, marine 

troughs, tsunami waves, and vol- 
canism along young (Tertiary) 
mountain chains on coasts of the 

*acific type. 

If a mountain range, running 

along a coast, becomes subject to 
marginal constriction, its sub- 

marine base and the broad ocean 

bottom outside the coast both 
constrict. These two constricting 

forces will then pull in opposite 

directions with tremendous forces. 

The limit between these diverging 

forces will coincide with the super- 
ficial crush-zone originating from 
the upheaval of the range, if this 
is still young. (Compare the lower 
right corner of Fig. 3). The diverg- 

ing forces will, starting from these 

old cracks, tear apart the earth’s 
crust, and a fissure or crack-zone 

filled with rock-pieces of all sizes 
will open up. As the _ cooling 

reaches further down, the fissure 

will proceed deeper and deeper, 

down to a depth of 600-700 km., 
at the same time it is slowly 

widening. Now and then the rocks 

in it will lose their hold and fall 
down until they again are wedged 

to a rest. The further penetrating 

cracks and the rock-falls cause 
the earthquakes, and the fore-deep 
marks the opening of the fissure. 
With such a deep and gradually 
yielding fissure running along the 

coast, the marginal constriction 

may press on the_ subcrustal 
masses with unrestrained force, 

make them liquid, and force them 
to escape through volcanoes. 

Along coasts with old ranges, as 

Norway or Brazil, the old super- 
ficial crack-zone has long since 

disappeared and has been replaced 
by a crust with greater initial 

strength. Here the continental 

slope merges gradually into the 

outer ocean bottom. The marginal 
constriction is therefore hampered 
by the pull and tension from the 
constricting ocean bottom result- 

ing in a general subsidence with- 

out producing volcanoes, probably 
because the amount of subcrustal 

masses turned liquid is not suf- 
ficient. These masses may only 
make their way beneath the con- 

tinent where they cause positive 
gravity anomalies. Volcanoes are 

thus nowadays confined to the vi- 

cinity of deep cracks or to islands, 
etc., Where the marginal constric- 

tion may press from more than 
one side. 

\ 
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Fig. 5 — Origin of deep and shallow earthquakes, marine troughs, tsunami waves, 

and volcanism along young (Tertiary) mountain chains on coasts of the Pacific type. 

The great seismic activity along 
the Mid-Atlantic Ridge makes the 

existence there of yet undiscovered 

crack-zones and troughs most 

probable. 

The only published critique 
against the Constriction Theory 
was given by Dr. Kullenberg in 
1945. It was founded on a mathe- 

matic calculation of the conduc- 
tion rapidity of heat through 
granite and 100,000 years was 

claimed as necessary for tempera- 
ture to proceed 6 km. in depth: 

but Scandinavia was raised after 

the Ice Age in a much shorter 
time. Every mathematical calcula- 

tion is founded on certain ass"mp- 

tions, and if these are erroneous 

or doubtful, the entire construction 

crumbles to earth. In this case a 
number of vital facts have been 

left out of consideration, and it is 
most doubtful if we shall ever be 

able to determine mathematically 
the nature of processes under the 
condition of extreme pressure in 

the earth’s interior. Scandinavia 
was subject to a Tertiary rise that 

was interrupted by the cooling ice 
sheet. The thermal isobath curves 

were acordingly concentrated, and 
subsequently the subcrustal miner- 

als were compressed and made 
partially molten by the pressure. 

When this pressure ceased, resolid- 

ification and crystallization raised 
the temperature and more room 
was required. Other factors, such 

as water circulation in cracks, 
would tend to accelerate an up- 

heaval. As long as we do not know 

all factors involved, it is safer to 

rely on observed effects than on 
such imposing formulae. 

It is common error to believe 
that the expansion and contraction 
induced by changes in temperature 

primarily and exclusively affect 

the length of the earth’s radius. 
Such variations occur, but they are 
so small that they may be neglec- 

ted; because the thickness of the 
upper crustal layers, which are 
the only ones that undergo temper- 

ature alterations due to difference 

in cooling at the surface, amounts 
to only a few kms. The surface 
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layers are, on the other hand, very 

broad; and the principal effect of 
a change in temperature will ac- 
cordingly occur chiefly in the 

horizontal direction. The second- 

ary vertical movements produced 
by the increase in curvature of 
the vaults is by far more import- 

ant than the primary expansion. 
The active layer of the earth’s 
crust is the homogeneous one just 
below the cracked surface block 

zone. Only in this layer can the 
constricting forces of cooling work 

with full effect. 

The above pages and illustra- 

tions are based on a book in 
Swedish which will appear shortly 
under the name “Atlantis, en Verk- 
lighet”’, i. e., Atlantis, a Reality 
of Fact. The author's original 
purpose was to explain the geo- 

graphical distribution of insects, 
which led to studies in geology and 
related sciences. All of the current 
theories on crustal movements 
were tested, but had to be rejected 

as either unsatisfactory or based 
on manifestly erroneous premises. 
The only theory that met the re- 

quired demands for trustworthi- 
ness, simplicity, and common 
sense was the almost unknown 
Constriction Theory of Odhnar. 

On applying this theory to a multi- 
tude of unsolved geological prob- 

lems such as orogenesis, secular 

movements, gravity anomalies. 

earthquakes, volcanism, and land 
bridges, all appeared understand- 

able; and, in addition, climatical 
changes, marine currents, ice ages 

and related problems could be 

solved. With the _ possibility of 
proving geologically that the con- 
tinent Atlantis remained above the 

surface of the ocean until about 
2000 B. C., the old sagas of Plato 

became more trustworthy. Arche- 

ologists will probably have to re- 
vise their conception of the first 

discovery of America and of its 

colonization. Somebody in ancient 

Egypt must have known of the 
existence of America. Otherwise 

the following sentence quoted 

from Plato cannot emanate from 

the original text: 

. in those days the Atlantic was 

navigable from an island situated to 

the west of the straits which you call 

the Pillars of Hercules; the island was 

larger than Libya and Asia put together, 

and from it could be reached other 

islands, and from the islands you might 

pass through to the opposite continent, 

which surrounded the true ocean; for 

this sea which is within the columns of 

Hercules is only a harbor having a 

narrow entrance, but that other is a 

real sea and the surrounding land may 

be most truly called a continent. Now, 

the island was called Atlantis _ 
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Earth Science Abstracts 

[Selected articles on the earth sciences, appearing in current scientific 

publications, are abstracted here for the convenience of our readers.} 

PHYSICAL GEOLOGY 

THE VOLCANO PURACE. Victor Oppen- 

heim. Am, Jour. Sci., Vol. 248, No. 3 

(March 1950), 171-179. Purace is 

the only active vent of a group of 

Pliocene volcanoes in Columbia (some 

30 km. S.E. of Popayan). This group 

is located on tectonic lines of crustal 

weakness of this part of the Andes 

The explosive eruptions are intermit- 

tent and in recent times were not ac- 

companied by lava flows. The volcano 

is about 2,000 meters above the crystal- 

line basement of the Cordillera Central 

ECONOMIC GEOLOGY 

SALT PRODUCTION. Wendell G. Wilcox. 

Scientific Monthly, Vol. 70, No. 3 

‘March 1950), pp. 157-164. An interest- 

ing account of the mining of salt 

In 1948 the total U. S. salt production 

was 16,303,293 short tons 

o 

SUBMARINE PHOSPHORITE DEPOSITS 

OFF CALIFORNIA AND MEXICO. K. O 

Emery and R. S. Dietz. Calif. Jour. 

Mines and Geology, Vol. 46, No. 1 (Jan. 
10 
i 50), pp. 7-15. Submarine phosphorite 

(calcium phosphate) nodules occur in 

large and extensive deposits on the 

sea floor from Monterey Bay south- 

ward to the Gulf of Mexico, A number 

of hypotheses have been proposed to 

account for their occurrence and dis- 

tribution 

MISCELLANEOUS 

LONG LOST METEORIC STONES RE- 

COVERED. Stuart H. Perry. Am. Jour. 

Sci., Vol. 248, No. 3 March 1950), 

pp. 214-219 Two stones from the 

Girgenti (Sicily) fall of 1853, weighing 

8,750 and 2,151 grams, were acquired 

by the writer. 14,475 grams is now the 

total known weight of this typical 

white-veined chondrite Both stones 

are covered with a fusion crust. A 

darkening to a brownish shade is at- 

tributed to oxidation of the nickel- 

iron, rather than to an incipient crust- 

ing or “scorching” during flight 

°o 

ON THE POSITION OF PALAEONTOLOGY 

AND HISTORICAL GEOLOGY IN 

SWEDEN BEFORE 1800. Gerhard Reg- 

nell. Arkiv for Mineralogi och Geologi, 

3d. 1, Nr. 1 (1949), pp. 1-64. In this 

comprehensive survey of the earlier 

development and position in Sweden 

(and Finland, which was part of the 

kingdom of Sweden at the period in 

question) of historical geology, pale- 

ontology, stratigraphy, and regional 

geology, the author discusses. the 

contributions of Olaus Magnus, 

Swedenborg, Roberg, Bromell, Stoba- 

eus, Linné, Gyllenhaal, Modeer, Wal- 

lerius, Bergman, Betzius, Tilas, Hisin- 

ger, and others. An extensive biogra- 

phical index, literary sources and 

bibliography are appended 

RADIOACTIVITY 

AGE OF URANINITE FROM A _ PEG- 

MATITE NEAR SINGAR, GAYA DIS- 

TRICT, INDIA. Arthur Holmes. Am, 

Mineral., Vol. 35, Nos. 1-2 (Jan.-Feb. 

1950), pp. 19-28. An age of 955+40 

million years is determined for a 

specimen of uraninite from one of 

the pegmatites of the mica-belt of 

Bihar, India, by an isotopic analysis 

of the lead separated from the residue 

of the analysed powder. 



DISTRIBUTION OF RADIOACTIVITY IN 

GRANITES AND POSSIBLE RELATION 

TO HELIUM MEASUREMENTS. Patrick 

M. Hurley, Geol. Soc. America Bull., 

Vol. 61, No. 1 (Jan, 1950), pp. 1-8 

Acidic igneous rocks give a much higher 

rate of emission of alpha particles 

than corresponds to the known total 

uranium and thorium content A 

surficial distribution of the radioactive 

elements in the form of secondary 

mineral coatings on the surface of 

the granules is suggested The sur- 

ficial activity decreases in samples 

taken from considerable depth Ex- 

planations are given for the low ratio 

of helium to radioactivity for the rock 

as a whole. The ratio for granites is 

only about one-iifth of what it should 

be for the true age of the rock. 

[The following abstracts are reprinted 

in part from Nuclear Science Abstracts, 

Vol. 4, No. 4 (Feb. 28, 1950), by permis- 

sion of the U. S. Atomic Energy Com- 

mission. ] 

REEF SURVEYING WITH RADIOACTIV- 

ITY. R. A. Stothart. World Oil, Vol. 130, 

12 THE EARTH SCIENCE DIGEST 

No. 1 (Jan. 1950), pp. 61-63. Automatic 

recordings or radioactive emanations 

are used for delineating buried reef 

structures which are regarded as po- 

tential sources of oil The shales 

which overlie oil zones yield radio- 

active emanations indicating the limit- 

ations of the oil productive area. The 

usefulness of the method is shown by 

the fact that out of seven radioactive 

anomalies mapped and later drilled, 

four opened new fields and one had 

oil shows 

6 

ON THE HELIUM CONTENT OF 

MINERALS CONTAINING BERYLLIUM, 

BORON, AND LITHIUM. V. G. Khlopin 

Doklady Akad, Nauk S.S.S.R., Vol. 66 

(1949), pp. 893-894 ‘in Russian). The 

author decides that the high helium 

content in minerals containing beryl- 

lium, boron, or lithium, is not the result 

of a radioactive decay, and its only 

possible origin is a selective occlusion 

of the helium from its solution in the 

magma at the time of the crystalliza- 

tion of the minerals. 

Decade of Mineral Investigations By Mines Bureau 

WASHINGTON, February 26 

More than 10,000 investigations of 

domestic deposits of 33 different 

minerals have been made by the 
Bureau of Mines during the past 
10 years under a broad strategic 
minerals development program 
which charted and developed new 

reserves for war and peacetime 

use, Secretary of the Interior 
Oscar L. Chapman announced to- 

day in releasing a publication sum- 
marizing highlights of the pro- 

gram. About 1,300 projects in 48 
states and Alaska, costing more 

than $29,000,000, were completed 
during 1939-1949, he stated. 

Designed to make the United 

States more nearly independent of 

foreign mineral supplies, that pro- 
gram contributed substantially to 
war production in six of the miner- 
al commodities investigated, and 

to a lesser degree in 12 others, 
Secretary Chapman said. A logical 
outgrowth of the threat of war 

in Europe in the late thirties, the 

program was authorized by the 
Strategic Materials Act of June 

7, 1939. It is continuing on a 
smaller scale in peacetime. 
Conducted by the Bureau of 

Mines in cooperation with the U 

5. Geological Survey, this program 
made available for wartime use 
substantial supplies of aluminum, 
barite, celestite, mercury, tung- 

sten and vanadium, Secretary 
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Chapman pointed out. On a lesser 

scale, new reserves of antimony, 
asbestos, chromite, copper, graph- 

ite, iron, fluorite, lead, tale, 
manganese, and zinc were made 
available, as well as pegmatite 

ores containing mica, beryl and 
other minerals. 

The discovery of 21 million tons 
of comparatively high-grade baux- 
ite in Arkansas was one of the 
outstanding results of the pro- 

gram, Bureau Director James 
sovd said, and also 36 million tons 

of lower-grade bauxite, which 
probably could be used _ for 

manufacturing aluminum. Western 

iron ore deposits were extended 
to contribute to the establishment 

of the growing steel industry on 
the West Coast. New copper re- 

serves were found, particularly the 

great San Manuel deposit’ in 
Arizona, now being developed by 
industry. Other projects yielded 

a major source of low-grade co- 

balt ore in Idaho, and proof of 
the existence of huge reserves of 
titanium in Florida sand deposits 

subsequently developed by 

industry and now yielding import- 
ant tonnages of titanium and 
other valuable minerals. 

The investigations were con- 

cerned mainly with ore deposits 

too low in grade to be profitable in 

normal times, but suitable for use 

in case of an emergency, Direc- 
tor Boyd stated. This long-range 
objective of establishing ‘‘under- 
ground stock piles” was _ super- 

seded temporarily early in the pro- 

gram by the immediate one of 
stepping up mineral production for 
war industries secause of acute 

mineral shortages, production fol- 

lowed closely upon exploration in 

some cases, he added. At present, 
industrv is actively developing or 

exploiting deposits of 14 of the 

commodities investigated. 

Ore deposits investigated by the 

Bureau also included bismuth, 
calcite, corundum, industrial dia- 
monds, kyanite and sillimanite, 

magnesium, molybdenum, nickel, 
potash, quartz crystals, sulfur, 
tin, and zircon, according to the 
publication. When the program 
got under way in 1939, seven 

metals on the strategic and critical 
list of the Army and Navy Muni- 
tions Board were investigated first, 
but the list expanded during the 
war and now includes about 50 

metals and minerals. 

In addition to drilling and other 

investigative work, the Bureau 
made numerous laboratory tests 
on minerals and developed new 

methods for using low-grade ores, 
the publication reveals. Develop- 

ment of the electrolytic process 

for making pure manganese from 
high-phosphorous manganese ores 

unsuitable for steel is a 

notable example of this. 

The program was conducted by 

the former Mining and Metal- 

lurgical Divisions of the Bureau, 
with the assistance from the U. 8. 
Geological Survey, State Geologi- 
cal Surveys and Mining Bureaus, 
as well as the contribution of 

industry and private individuals. 
Prepared by Lowell B. Moon, until 

recently chief of the Mining Divi- 
sion of the Bureau and now at- 

tending the Industrial College of 
the Armed Force in Washington, 
the publication includes an ap- 
pendix listing the many publica- 

tions on investigations completed 
during the 10-year period. 

A free copy of Report of Inves- 

tigations 4647, “Bureau of Mines 

Strategic Minerals Development 

Program, Summary of Progress, 

1939-1949,” may be obtained from 

the Bureau of Mines, Publications 

Section, 4800 Forbes St., Pitts- 

burg 13, Pa. 
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American Synthetic Quartz Crystals 

Developed From German Process 

ITHACA, N. Y., Feb. 15 (Science 
Service) The present success- 
ful process of making quartz 
crystals in the laboratory for use 

in radio and telephone applications 

was developed from a method in 
Germany found by postwar allied 

scientists, Dr. Albert C. Walker, 
of Bell Telephone Laboratories, 

stated here tonight. 

Scientists tried to synthesize 

quartz over 100 years ago, he 
said. The purpose then was to 

learn more about the geological 
formation of the earth. In recent 
days the attempts to form quartz 
crystals in the laboratory have 

been to obtain a domestic supply 
for use in controlling radio trans- 
mission frequencies and in certain 

telephone applications. 

Few crystals suitable for this 

purpose have ever been found in 
the United States. For the mil- 

lions needed during the recent war, 
importation was necessary, al- 
though a few substitutes were 

developed. 

larly synthesized quartz crystals 
were too small to be of practical 

use. From information secured in 
Germany in 1946, it appeared that 

Prof. F.. Nacken of the University 
of Frankfort had grown quartz 

crystals in a few hours by a hydro- 

thermal process, Dr. Walker stated, 
Unfortunately Prof. Nacken could 
make his process work for only 

short intervals of about 24 hours. 
To get large crystals, the process 
had to be repeated on a single 
crystal. 

After nearly a year of research 
in the Bell Laboratories, the limita- 
tions of the German process were 

overcome. It is now possible to 

grow a quartz crystal weighing 
over One-quarter of a pound in a 

period of two weeks. 
The value of the quartz crystal 

in radio and telephone applica- 
tions is its piezoelectric property. 
Certain other crystals are piezo- 

electric but are either too costly 

or not satisfactory in such applica- 

tions. Piezoelectric crystals, when 

subjected to mechanical pressure, 
give off electric charges; con- 
versely, they can convert electrical 
energy into mechanical energy. 

Water Resources 

February 1950 

Floods and high water prevailed 
generally from the Great Lakes 

region to the Guif of Mexico. 
Record-breaking floods occurred 

in small areas in Ohio, Indiana, 
Missouri, and Louisiana. Monthly 

runoff of many streams was 
record-high for February. 

Runoff was deficient from Wis- 
consin and lowa to Montana. In 

the eastern part of that region run- 
off has been below normal since 

last summer. Throughout’ the 
West stream flow was generally 
well above normal except in parts 

of Canada and _= southwestern 

United States. 
Stream flow was deficient in the 

Southeast with a new record-low 

February discharge in Alabama. 
Ground-water levels in New York 

and Connecticut continued the rise 

that started in Decembcr 1949. 

The outlook for normal spring 
runoff in the Northeast has im- 
proved greatly over a month ago. 

Water Resources Review 
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THE DIVINING RODS OF SCIENCE 
[PART ONE OF A SERIES DEALING WITH GEOPHYSICAL EXPLORATION] 

CHARLES 

“Divining rods? Magic? Sensa- 

tional pseudo-science!”’ Well, may- 
be not, but surely a person of a 
century or so ago would cry 

“Magic!”, should he be shown the 

wondrous tools of the modern 
geologist in action. 

Divining rods? Yes. For what 

else but divining reds are our 
Geiger counters, our mine detec- 

tors, our ultra-violet ray lamps, 
our seismographical oi] locators? 
All these instruments and many 

more are the tools of the geologist. 

Divining rod! A rod, or anything 

else for that matter, when used 
for a specific purpose is a piece of 

equipment in this instance, a 
piece of equipment that is used for 
the discovery of that which is ob- 

scure: hidden ore bodies, under- 
ground lakes of petroleum, the 
secrets of the earth’s sub-strata. 

The modern divining rod is no 

longer a forked twig. It may be 
a comparatively simple apparatus 
for measuring weak currents of 
electricity, or it may be a highly 
complex instrument with the elab- 

orate system of detecting and 

recording indications. It may de- 
pend for its success upon a number 
of different principles, such as: 

magnetic attraction, electro-mag- 

netic effects resulting from a 
combination of magnetism and 

natural or induced _ electricity, 
conductivity of the soil, gravi- 

tational pull, elasticity of rock 
formations, reflection or absorp- 

tion of radio or acoustical waves, 

radioactivity, fluorescence, etc. 

The surface of the earth has 

been pretty well explored locally 

A. WILKINS 

by prospectors, and the _ visible 
outcroppings of the _ precious 

metals investigated. New methods 
geophysical methods are now 

necessary for locating deposits at 
greater depths where no surface 

indications exist, for mapping the 
subsurface extent of known de- 
posits of such strategic ores as 
those of uranium, thorium, and 

tungsten, which would escape the 

naked eye. 
Geophysical exploration may be 

defined as the prospecting for 

mineral deposits and _ geologic 
structure by surface measurement 
of physical quantities. 

Geophysical exploration does not 

rely on magic or on any other 
supernatural procedure. It makes 
use of phenomena which can be 
interpreted fully through’ the 
fundamental laws’ of physics, 
measured and verified by anyone 

as long as suitable instruments 
are used. Thus, psychological re- 

action of the individual does not 
take part in the _ investigation. 
Therein lies the difference be- 
tween the modern divining rod of 
geophysical exploration and the 

forked twig whose scientific merits 
have never been established. There 
may be persons who believe they 
can “sense” the presence of sub- 

surface geologic anomalies: how- 

ever, if they are so distinguished, 

they should have no need to sur- 
round their ability with a veil of 

mysterious devices. 
Indeed this may be so, for the 

author can cite numerous authen- 
tic cases of persons endowed with 
extraordinary “‘vision’’, such as the 
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recent case of 17-year old Pieter 

Van Jaarsveld of South Africa, 
who can “see” the hidden minerals 
far beneath the earth. He has 
located hundreds of mines and 
wells; his record of 95° success 

in finding water in that arid coun- 
try would appear utterly impos- 
sible by the laws of chance. But 
discounting rare “vision’’ cases, 
experience has shown that the 
forked twig, contrary to geophysi- 
cal instruments, will not give 

identical indications at the same 
place, or for different operators. 

The primary object of geophys- 
ical exploration is the location of 

geologic structures: as a rule, 

information regarding the occur- 
rence of specific minerals is ob- 

tained only in an indirect manner. 
Experience has demonstrated that 
most subsurface structures and 

mineral deposits can be located, 

provided that detectable differ- 
ences in physical properties exist. 
The main properties exhibited by 

the more common rocks and for- 

mations are: density, magnetism, 
elasticity, and electrical conduc- 

tivity. This entails four major 
geophysical methods:  gravita- 

tional, magnetic, seismic, and 
electrical. These are employed in 
large-scale, broad-scope work. 
Also, you will probably find this 

aspect more interesting as well as 

of a more immediate application. 

The subsidiary type of explora- 
tion relies on the specific proper- 
ties: luminescence (i. e. fluores- 
cence, etc.), radioactivity, and elec- 

trical. While the primary object 
specialized methods: ultraviolet 

reaction, radiation detection (al- 
pha, beta, and gamma), and elec- 

trical. While the primary object 

is the exploration of subsurface 
structures and is broad in scope 

and extensive, the secondary object 
is relatively intensive, the differ- 
ence lying in the difference be- 

tween exploring a geologic struc- 

ture for the possibilities of petro- 
leum formation and the prospec- 
ting of a quarry for fluorescent 
and radioactive minerals, or even 
looking for buried treasure hoards. 

Geophysics is indeed an un- 
limited field: a field in which the 
equipment of the geologist is made 

more efficient, more potent, with 

each advance of science our 
modern magic: a _ field whose 

methods may be employed in dis- 
covering man’s buried treasures 

as well as Nature’s. 

USE OF GEOPHYSICAL 

INSTRUMENTS 

From the heights we have peer- 

ed down upon the physical prin- 

ciples and basic applications of a 
field that opens tremendous new 
vistas and offers potent new tools 
to the geologist. 

It is proposed now to explain 
the different methods and instru- 

ments, based on scientific prin- 
ciples, which may be used for 

locating underground’ treasures 
consisting of ores, metals, oil, ete. 
There is no “perfect” diving rod. 
Many methods have been employ- 

ed for locating hidden ores and 
metals, and many of them have 
been successful within reasonable 

limits. Some of the newer methods 

are still in the experimental stage, 
but their soundness of principle 
has already been demonstrated. 
Some which are not practical to- 

day can undoubtedly be made so as 
human knowledge increases, while 
others, based on superstition, will 
never succeed in anything but ex- 

tracting money from the unwary. 

That the methods based upon 
scientific principles have been em- 

ployed with astounding success, 
does not mean that such devices 

are infallible, or even practical in 
all cases. There is an element 

of chance in many of these dis- 
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coveries. Any instrument known 

today must be brought within a 

reasonable distance of a deposit of 
ore or treasure, in order to be 

affected by it; also, the operator 
of the instrument must know how 

to interpret the indications re- 

ceived, otherwise his equipment is 
useless. Also, it follows that the 
more the operator understands 

about his equipment and its func- 
tioning, and the more he under- 
stands of that upon which the use 
of his equipment is to be directed 

(geology, mineralogy, etc.), the 

more successful his results will 
be. Since reports of such dis- 
coveries lead many to believe that 

the perfect divining rod is at hand, 
and that easily acquired wealth is 

now within the reach of everyone 

equipped with a treasure finder, 
it is advisable for the prospector 
or treasure-seeker to become fa- 

miliar with the various methods 
which have been employed, before 

investing money in something that 

may not prove practical for their 

particular needs. 

It is well at this point to present 

a chart which illustrates the 
methods and basic principles of 
Geophysical Exploration in sum- 
mary: 

GRAVITATIONAL METHODS 

Gravity has long been believed 
to vary with the density of the 
earth’s crust, but only in recent 

vears have’ instruments’ been 
designed that were sensitive 

enough to register these slight 

variations and thus reveal the 
character of the underlying strata. 

Variations in the gravitational field 

may be mapped by the pendulum, 

gravimeter, and torsion balance. 
The pendulum and _ gravimeter 
measure relative gravity, whereas 

with the torsion balance, the varia- 

tions of gravity per unit horizontal 
distance, also known as “gradi- 
ents” of gravity are determined. 
Since the gravitational effects of 
geologic bodies are proportional to 

the contrast in density between 
them and their surroundings, grav- 

ity methods are particularly suit- 
able for the location of structure 
in stratified formations. As there is 
generally an increase in density 

with depth, the uplift of deeper 

formations will result in placing 
formations of greater density in 
the same horizontal level as light- 

er and younger formations. 

ACCUMULATION OF OIL 

Oil accumulates in traps formed 
by wrinkling of the strata. In the 
Gulf Coastal Plain of Texas and 

Louisiana, the salt domes that 
have been investigated have near- 

ly always been associated with oil, 
the oil being concentrated on the 

rim of these domes. There is no 

affinity between oil and salt, but 
the salt domes, pushing up from 
below, raise the strata and create 

convenient places for the oil to 
collect. A mere depression in the 

rock will not hold oil for the reason 
that water, being heavier than oil, 
will sink beneath it and force it 

out. A domestic pocket, however, 

holds the oil as a trap, and it can- 
not escape. 

THE TORSION BALANCE 

The torsion balance consists 
essentially of a light aluminum 

bar suspended horizontally by a 

fine platinum wire on which is 

mounted a small mirror. A small 
gold or platinum weight is fasten- 
ed horizontally on one end of the 

bar and an equal weight suspended 
vertically from the other end by 

[Continued on page 20] 
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a platinum thread about two or 
three feet long. In some types, 

two of these balances are used, 
placed at right angles to each 
other, so that two sets of readings 

may be taken. 

The balance tends to rotate 

under the influence of an unequal 
force of gravity acting on the two 

platinum weights. This causes a 
torque in the supporting wire to 

which the mirror is attached. The 

position of a beam of light cast 

by the mirror is observed by means 
of a small telescope (or a photo- 

graphic record may be made). It 
is evident that this is a very sensi- 
tive arrangement. Changes in the 

force of gravity of one part in a 
million may be detected. 

The torsion balance is useful in 

locating iron ores, lead, zinc, cop- 
per and tin ores, salts, coal, and 

underground bodies of water, but 

its main use is in locating oil. As 
is usual in geophysical instru- 
ments, the torsion balance gives 

no direct indication of oil, etc., but 

from the observations made. the 

geologist can work out the loca- 

tion of structures favorable to oil 

accumulation. If placed directly 
over the center or an ore body, 

the instrument may give no indi- 
cation of its nresence, but if moved 
to the edge, the pull will be greater 
on one weight than on the other, 

and by moving it about and taking 
repeated readings. the area of the 
body may be determined. The 

torsion balance, therefore, is es- 

sentially a gravity differential 
indicator. The complete outfit is 

somewhat cumbersome, as_ the 

balance must be well protected 

from undesired influences, such as 

mo‘sture, air currents, temperature 
changes, etc., and elaborate pro- 

vision is also made for recording 

the indications. Only a trained 
geologist can successfully use the 

torsion balance. 

THE GRAVITY PENDULUM 

The gravity pendulum is an- 
other of the geophysical instru- 
ments that relies upon gravita- 
tional effects for its operation. The 
U. S. Coast and Geodetic Survey 
has conducted an extensive series 
of experiments to determine the 

practicability of the pendulum 

method of locating oil. This 
system, like that of the torsion 
balance, is based on the belief that 

there is a definite relation between 
the pull of gravity and the earth’s 
crust. The greater the pull of 
gravity, the slower is the period 
taken for a pendulum of given 
mass to swing through a complete 
cycle; from this it is evident that 

the denser the sub-structure, the 

greater the time will be for one 

cycle of pendulum swing. The 
success of this system depends 

upon the very accurate measure- 
ment of the swing of the pendu- 
lum in regard to the time con- 

sumed, and its comparison with 
tests made at other points. 

The pendulum is delicately sus- 
pended on a knife edge, and the 

frictional losses are so low that, 

on being started by a touch of the 
hand, it will swing for twelve 

hours. The pendulum is suspended 
in an airtight case, and its oscil- 

latory period for a known pull of 

gravity is accurately measured. 
Once calibrated, it is ready for use. 

A smal! mirror is mounted on the 
pendulum, so as to throw a beam 
of light which may be observed 

through a small telescope. Tests 

carried out in a new territory will 
show differences in oscillatory 

period; when these differences are 
compared to the original calibra- 

tion, the pull of gravity in the new 

territory may be derived. The ex- 

treme accuracy of work done with 

this instrument places it high in 

standing among the gravitational 
measuring instruments. 
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THE RADIOMETER 

Nearly everyone has noticed the 

little glass globe of the jeweler’s 
window, containing the four little 

disc or squares which revolve in 
so mysterious a manner. This ap- 
paratus is known as a radiometer, 
or sometimes, a “sun motor’, and 

was designed for measuring the 

mechanical effects on one side 

The wheel is suspended in a partial 

vacuum on delicate bearings. 
When struck by a ray of light, the 

paddles revolve with a speed de- 
pending upon the heat-producing 
effects of the light ray, and the 
pull of gravity. 

A radiometer is mounted in a 
light-proof case, and so arranged 

that a single ray of light supplied 

by a small bulb will strike the pad- 
dles and cause them to revolve. 
Through a small periscope the 

operator can watch the revolving 
wheel and check the speed of rev- 
olution. The complete outfit is 
mounted on a tripod, and is called 
a “gravitometer’”’. 

Variations in the force of gravity 

cause variations in the speed of 
the paddle wheel by increasing or 

decreasing the bearing friction. 

Like the pendulum, its speed must 
be calibrated with a known gravi- 
tational pull; also, we must know 

accurately the amount of heat 
produced from the light beam at 

calibration, and means must be 

incorporated to keep this radiation 

constant, or provide means for 
measuring it at all times so that 
the proper correction factor may 

be entered, due to wearing out of 
the battery bulb. Its use, like the 
pendulum, is to measure the pull 
of gravity by measuring the speed 

of rotation of the paddle wheel, 

and comparing it with the calibra- 
tion speed. 

GRAVIMETERS 

Dynamic methods (pendulum, 
gravitometer) of measuring grav- 

ity have been superseded recently 
by “static” or “gravimeter” meth- 
ods, in which gravity is compared 
with an elastic force. Mechani- 
cally simplest are the Threfall and 

Pollock instruments suspended 
from a horizontal torsion wire, 
the Hartley gravimeter which con- 
tains a horizontal hinged beam 

suspended from two helical 
springs, the Lindblad-Malmquist 

and the Askania gravimeters in 
which the masses are suspended 

directly from a spring or springs, 
with arrangements for electrical 
or optical means for magnifying 
the displacement. The pull of grav- 
ity may be measured directly with 
the gravimeter, and its use in field 
geophysical exploration is the 

same as that of the other gravita- 

tional instruments after the pull 
of gravity has been measured. 

Gravitational methods, accurate 

though they may be, are nearly 
equivalent to bringing the labora- 
tory with its attendant laboratory 
technique into the field, and, there- 
fore, are suitable more nearly to 
extremely thorough, large-scale 
exploration undertaken by the 

trained geophysicist. 

(to be continued) 

Reprinted in part from the Georgia 

Mineral Society News Letter. ] 

Cover Photo 

This view of the Lower South 

Falls of Silver Creek Falls, near 

Salem, Oregon, was taken by Dr. 
W. D. Keller. Some people are 
barely visible walking along the 

path which runs midway in the 
picture behind the falls, a_ 100- 
foot drop over basalt layers. 



All books listed here are deposited 

in the Library of The Earth Science 

Institute and may be borrowed by 

the members. Books marked with an 

asterisk may be purchased through 

The Earth Science Publishing Co., 

Revere, Mass. 

*THIS EARTH OF OURS PAST 

AND PRESENT. 
C. Wroe Wolfe. 1950, 384 pp., 239 fi 

$5.00 (Earth Science Publishing 

gs.; 

Co., 

Revere, Mass.). In this new textbook 

for the beginning student, the author 

emphasizes the philosophical aspects of 

geology and its unsolved problems, such 

as the causes of metamorphism, glacia- 

tion, and mountain building; the origin 

of the earth, and of life; and the nature 

of evolution. The author presents his 

new blister theory as a working hypoth- 

esis to explain most of the major 

problems of diastrophism. Historical geol- 

ogy is presented ‘irst through the region- 

al geology of North America, then the 

history of the continent, and finally by 

an extensive treatment of the history 

and evolution of life The appendix con- 

tains mineral and rock tables, and in- 

troductions to topographic maps and 

fossils. The book is well illustrated, 

especially in the chapters on running 

water and the history of life 

* 

"REBELLIOUS RIVER 
J. P. Kemper. 1949. 279 pp. 7 figs.; 

$600 (Bruce Humphries, Boston) An 

interesting account and analysis of the 

problem of flood control, with particular 

reference to the Mississippi River and its 

tributaries, especially the Red River and 

the Atchafalaya River, Although this 

book presents some interesting material 

on river hydraulics, it is mainly concerned 

with flood control legislation. It is ‘illed 

with a wealth of statistics and historical 

accounts of past floods The author 

believes that the Atchafalaya River will 

be adopted by the Mississippi as its main 
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channel. Present problems are presented 

and future courses of action are sug- 

gested 

J 

REPORT OF THE COMMITTEE 
ON THE MEASUREMENT OF 
GEOLOGIC TIME—1948-1949. 

John Putnam Marble, Chairman. 1949. 

139 pp.; $100. ‘(National tesearch 

Council, Division of Geology & Geog- 

raphy, Washington 25, D. C.). In ad- 

dition to the summary report of the 

Committee and the annotated bibliog- 

raphy, the following articles are _ in- 

cluded in the report: Japanese Analyses 

of Radioactive Minerais, 1936-1946: Late 

Pleistocene Dates Derived from Radio- 

carbon Assay; Present Status of Absolute 

Age Measurement in Brasil; Report to 

Committee on Measurement of Geologic 

Time; Some Problems of Age Measure- 

ments on Eastern North America Magnet- 

ites. 

4 

NIAGARAN REEFS IN ILLINOIS 
AND THEIR RELATION TO 

OIL ACCUMULATION. 
H. A. Lowenstam, 1949. 36 pp., 1 pl. 

9 figs; free. (Report of Investigations 

No. 145, Illinois State Geological Survey, 

Urbana, Ill.) The first oil production 

in Illinois to be obtained from reef 

atolls was the Marine pool in Madison 

County in 1943. The subsurface Silurian 

strata have been systematically examin- 

ed to determine the occurrence and 

spacing of Niagaran reefs, and their 

distribution is delineated as a guide for 

future oil exploration. 

* 

GEOLOGY AND ORE DEPOSITS 

OF THE LA PLATA DISTRICT, 
COLO. 

E. B. Eckel; J. S. Williams, F. W. 

Galbraith, et al, 1949. (1950). 179 pp., 

29 pls., 50 fig; $2.50. (U.S.G.S. Prof. 

Paper 219; Supt. of Documents, Govt. 

Printing Office, Washington 25, D. C.) 

The La Plata mountains in southwestern 

Colorado are an excellent example of a 

laccolithic mountain group, having been 

carved from a domal uplift of sedimen- 

tary rocks that have been intruded by 

ro 
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te 
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late Cretaceous or Tertiary igneous 

rocks. This district is best known for 

its deposits of gold- and silver-bearing 

telluride ores 
a 

GEOLOGY AND MANGANESE 

DEPOSITS OF THE LUCIFER 

DISTRICT, BAJA CALIFOR- 
NIA, MEXICO. 

I. F. Wilson and Mario y 7 Veytia. 1949 

(1950). 57 pp., 18 pis, 1 Gg; $1.%. 

U.S.G.S. Bulletin 960-F; Supt. of Docu- 

ments, Govt. Printing Office, Washington 

25, D. C.). The Lucifer manganese mine 

has produced more manganese than any 

other mine in Mexico, although its 

development did not begin until late in 

1941. The total size of the ore body is 

about 300,000 tons, of which about half 

has already been mined. 

Devils Tower National 

WASHINGTON, March 17 
Special topographic maps_ of 
Devil's Tower National Monument 

in Wyoming have been edited and 
published by the U. S. Geological 

Survey. This area in Crook Coun- 
ty was the first national monu- 
ment in a system which now 

covers a whole series of floral, 
faunal or geological wonderlands 

throughout the country. It was 
established by proclamation of 
President Theodore Roosevelt in 
1906 under the authority of the 
“Antiquities Act.” 

Survey experts laboriously map- 
ped the Monument area in 1933 

by transit and plane-table methods. 
During the last field season it was 
revised to turn out not only the 

usual contoured precision map but 
another which shows the Tower 

and the surrounding country in 

shaded relief. This is the very 
latest development in visual ter- 
rain representation. Even those 
who seldom read maps can tell at 

a glance exactly what sort of 

ground they are dealing with. 
Devil's Tower is west of the 

South Dakota Black Hills in a 
part of Wyoming where erosion 

has been at work on the softer 

rocks, sod and ground cover for at 
least a million years or so. Here 
the surface of the ground has been 

lowered by hundreds of feet and 

Monument Mapped 

torrential downpours from cloud- 
bursts and intermittent streams 

are still at work. 

As to how this great mass origin- 

ated, geologists are not in agree- 

ment. However it seems certain 
that at one time molten material 

from below lifted the overlying 
layers of sedimentary rock and 
formed several such domes as 

Devil's Tower. It has been sug- 
gested that perhaps the shaft as 

it now stands is hardened lava 
that was once in the neck of an 
old volcano, the enclosing walls of 
which were removed by erosion. 

Nearby are several partially un- 
covered masses of igneous rock. 

The fluted columnar structure is 

ascribed to contraction and crack- 
ing as the molten mass rapidly 
cooled. Whatever the explanation, 

hundreds of feet of surrounding 
rock have obviously been worn 

away by the action of water and 
carried toward the sea. 

The new maps are available at 

20 cents each and may be obtained 
by addressing The Director, U. 8S. 
Geological Survey, Washington 25, 

am. <. 

For an interesting account of 
Devil's Tower, see “The Touring 

Public Discovers Mato Tipi’” by 

H. P. Zuidema, in the August 1948 

Earth Science Digest. 
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Carnotite and Radioactive Shale In Missouri 

G. A. MUILENBERG, Missouri Geological Survey 
and 

W. D. KELLER, University of Missouri 

Carnotite and perhaps another 
radioactive mineral in shale have 
been found in Ste. Genevieve 

County in southeastern Missouri. 
This is the first reported occur- 
rence of carnotite in Missouri. It 
no doubt will excite interest in 
radioactive mineral possibilities in 
geological occurrences other than 

those of pitchblende-type veins and 
the Colorado-Utah plateau carno- 
tite deposits. 

In July, 1949, Mr. Charles 
Bussen found in his limestone 

quarry about five and one-half 
miles north of Ste. Genevieve, 

Missouri, a small amount of a 
yellow mineral (carnotite) along 

a blasted joint in the Spergen 

(Mississippian Age) limestone. 
The mineral was determined to 

be carnotite, a vanadium uranium 
vanadate by the Missouri Geolog- 

ical Survey (Muilenberg). Further 

exploratory work revealed addi- 

tional carnotite in a “hot” radio- 

active black shale layer in the 
limestone. Confirmatory deter- 
mination of carnotite from the 
vellow coating on shale surfaces 
were made by X-ray (Keller) and 
spectrographic methods (Dr. E. E. 

Pickett) at the University of Mis- 

souri laboratories. 

Although the non-yellow  por- 
tions of the shale may likewise be 

radioactive the mineral source of 
that radiation is not known at 
present. A tentative hypothesis is 
that the illite mineral of the shale 

may contain the vanadium and 
uranium. Preliminary work by 

the Missouri Geological Survey on 
fractionation of the shale was not 

effective in concentrating the 

radioactive material in any special 
fraction. The X-ray powder dif- 
fraction pattern of the non-carno- 
tite portion of the shale showed 
the clay mineral of the shale to 
be illite, and the spectrographic 

results showed it to contain vana- 
dium and uranium. Hendricks 
suggested the vanadium of some 

western shale to ‘¢ a part of the 

illite mineral. tv sibly illite may 
contain the radioactive elements in 
the Missouri shale. but this has 
not be proven. An alternate pos- 
sibility is that the carbon of the 
black shale holds the uranium 

compound by adsorption. 

Further field and _ laboratory 

work on the occurrence, mineral- 
ogy, and origin of the radioactive 

minerals is being carried on by 
the Missouri Geological Survey 

and members of the University of 
Missouri Geology Department. 

A single occurrence of metator- 

bernite, a hydrated copper uranyl 

phosphate, was reported from a 
flint fire clay pit near Gerald, Mis- 
souri, 1941, by O. R. Grawe in 
Bulletin 28 of the Missouri Geo- 

logical Survey. 

[An article by Drs. Muilenberg and 

Keller on this interesting occurrence of 

carnotite and radioactive shale will soon 

appear in the American Mineralogist.] 
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New Coal Reserves Found In Maryland 

WASHINGTON, Feb. 14 Dis- 
covery of more than 600,000,000 

tons of semi-smokeless coal in the 
lower beds of the Georges Creek 

field in Allegany and Garrett Coun- 
ties, Md., was announced by Sec- 
retary of the Interior Oscar L. 
Chapman. 

The new reserves are found in 
10 coal beds buried below the two 

that have provided most of the 
field’s coal production. Those two 

beds have been mined for many 
years and are being worked out. 

As a result, production, which was 

about 2,250,000 tons a year before 
1931, is now approximately 1,800,- 

OOO tons. 

Little was known about the coals 

in the lower beds until the Bureau 
of Mines and the U. 8S. Geological 

Survey, with the cooperation of 
the Maryland Department of Geol- 

ogy, Mines, and Water Resources, 
explored them between 1944 and 

1946. Diamond drilling, eximina- 

tion of operating mines and acces- 
sible abandoned ones, and a geo- 

logic study of the area yielded the 
estimate of reserves. Only coal 
beds 18 inches or more thick were 

included. 

The coals rank as low-volatile 
bituminous, and _ carbonization 

tests showed that they yielded 
strong coke. It was found that 
the ash and sulfur contents, al- 
though rather high, can be reduced 
by washing, and that some of the 

coals may be suitable for use in 
blends to produce metallurgical 
coke. Another suggested use is as 

fuel in nearby metropolitan areas, 
such as Washington and Balti- 

more. 

A technical paper describing the 
studies observes that while it may 
not be economically feasible to 

mine 18-inch coal in the Georges 
Creek field at present, the estimate 

of reserves includes over 150 mil- 
lion tons in beds over 36 inches 
thick, and more than twice that 
quantity in beds from 24 to 36 
inches thick. It also observes that 
while recovery of coal from mines 

now operating in the field aver- 
ages 50 to 60 percent, modern 
mechanized mining methods 
should increase recovery to 75 or 
SO percent. 

Copies of Bureau of Mines Tech- 
nical Paper 725, “Investigation of 

Lower Coal Beds in Georges Creek 
and North Part of Upper Potomac 
Basins, Allegany and Garrett coun- 
ties, Md., with Maps.” can be ob- 

tained from the Superintendent of 
Documents, U. S. Government 

Printing Office, Washington 25, 

D. C., for $4.75 a copy. 

Geological Survey 

Remaps Niagara Falls 

WASHINGTON, Feb. 24 Com- 
pletion of the new large-scale 

mapping of Niagara Falls and 
vicinity was announced today by 
Secretary of the Interior Oscar L. 
Chapman, following publication 

of this key sheet in a series that 
will eventually cover the entire 

State of New York. 

The work is on a cooperative 

basis with the New York State 

Department of Public Works 
augmenting Federal funds. The 

scale of the new map of the Falls 
is 1:24,000 (1 in. 2000 feet) with 

relative elevations of the land 
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above sea level shown by contour 

lines at 10-foot intervals. 

Primary survey control was 

furnished by the U. S. Coast and 
Geodetic Survey, U. S. Lake 

Survey, and the _ International 

Boundary Commission. Culture 
and drainage were in part compiled 

by the Corps of Engineers, Depart- 

ment of the Army, from aerial 
photographs taken in 1942. Pres- 
ent-day, national map-accuracy 

standards have been carefully 
followed. 

The map includes only the 
Niagara River and land features 
of the United States to the east. 

The Canadian portion is blank ex- 
cept for inclusion of Canada’s 
highway bordering the _ river. 

Niagara River features are shown 
from a point 4.3 miles above 

Beaver Island State Park, north 
to The Whirlpool, well below the 
Falls. 

Shown on either side of Goat 
Island are the American Falls and 
Horseshoe Falls with the portion 
well known to travelers as Bridal 

Veil Falls’ precisely indicated. 

Rainbow Bridge and the Whirl- 
pool Rapids Bridge are repre- 

sented, also the railroad marshal- 
ing yards of the New York Central 
and Erie Railroads. Indicated by 

a red tint are the densely populated 
sections of Niagara Falls, N. Y., 

cointaining landmark buildings. 

RADIATION DETECTOR | 
Desianed Especially For Prospectors 

Engineered By 

Pioneer Manufacturer of 

Radiation Instruments 

RAMMED NS TS AR 

@ LIGHT @ RELIABLE 

@ PORTABLE @ SENSITIVE 

Write for Full Details on Model F-4 

Technical Associates 
3730 SAN FERNANDO ROAD 

GLENDALE 4, CALIF. 

GEOLOGIC COLOR SLIDES 
For study in class or home — Geologic 
interpretations of National scenic won- 
ders in beautiful Natural Color! Send 
$1 TODAY for Trial offer — 3 MOUNTED 

S 1\ 2" x 2"' SLIDES postoaid. FREE 24-page 
TCL catalog ~ DEPT. 1 

‘Heald-Robinson 112.£, Lemon 
Monrovia, California 

The Most Colorful 

Dept. E, 110 E. Main Street 

Fluorescent Minerals 
Collection of 9, size 14x11.” in compartment box 6x9”. 

EE Ghd Bode ado sh aden be Os a ke Reels Aan $2.00 prepaid 

Collection of 15, size 142x114” in compartment box 9x12”. 

re rene eee are en Se a ree $5.00 prepaid 

Booklet: Introduction to Geology for the Layman .............. 50¢ 

We specialize in mineral sets for gift shops and mineral supp!y stores. 
Dealer's inquiries invited. Write for free catalogue. 

ECKERT MINERAL RESEARCH 
Florence, Colorado 
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/ BURMINCO 
Are You Interested In 

Rare Mineral Specimens ? 
Gem Materials ? 
Fine Fluorescents ? 

| Showy Cabinet Speciments ? 
Some of our recent offerings 

Morganite, Beryl Crystals, 

Famatinite, Melanovanadite, 

Percylite, Hewettite, Codazzite, 

Quisqueite, Stolzite, Topaz, 
Lawsonite, Patronite, Pascoite, 
Cerargyrite, Cornetite, Curtisite, 

Paravauxite, Tennantite, Triplite, 
Fluorescent Calcites, etc 

Then write for our free, con- 
tinuously up-to-date catalog. 

BURMINCO 
128 S. Encinilas Monrovia, Calif. 

Open 9 A.M. to 9 P.M. Closed Tuesdays 

The Rocks and Minerals 

Association 

GEM ROUGH 
KEWEENAW AGATES. Small beach 

pebbles. Colorful $1.25 Ib. 

AVENTURINE. Green quartz with 
mica 1.25 lb. 

STAR QUARTZ. Should be in every 

collection 2.00 Ib. 

DENDRITIC OPAL. Trees, shrubs 

in tan and white opaque 
opalite 

BLACK OBSIDIAN 
1.00 Ib. 

Jeweler’s qual- 
ity 1.15 lb. 

BRECCIA JASPER. From _ Stone 

Canyon 1.15 lb 
NEVADA GEM WOOD. Browns 

and reds 1.25 lb 

RHODONITE. Pink and 

black 1.15 Ib. 

ALGAE AGATE, Brown feathery 
whorls 1.00 lb 

MONTANA AGATE. Bands, colors, 

spots 1.00 lb. 

ALL GEM MATERIALS POSTPAID 

ONLY AHMEEK, MICH. 
THE 
BEST VIOLET L. LUOMA 

Headquarters: Peekskill, N. Y., U.S.A 
n 1928 for the increase and 

eT ion of mineralogic knowledge ——— 
Membership in the Association is open 
to all persons of good standing in their FRANK LYMAN 

eee eee oe wae FINEST QUALITY SEA SHELLS All are 
possessed of 2 mq scientifically labeled, classified Miniature 
ters nm —_ ~~ aes in aol ournal ‘Shell Notes Deluxe Edition, illus 

= _——- wee J trating shells and corals, 50 cents per copy 
A Some Advantages Of Membe shir Vol. 2, Nos. 7, 8, 9 combined — December 

member's 
card that secures the privileges of many 
mines quarries, clubs, societies, mu- 
seums, libraries. (3) The right to parti 
cipate in outings and meetings arranged 
by he Association (4) The right to 
display a certificate of membership and 
to place after their names a designation 
indicating their membership or to ad- 
vertise membership on stationery, etc 
(S) The disti ion and the prestige which 
comes fr membership the world’s 

Secretary ROCKS AND MINERALS 
ASSOCIATION, Dept. ES 
Peekskill, N. Y 

I desire to join the Association 

Please enrol] me as a member for 

years for which § is en- 

closed as dues. (Dues $3.00 a year.) 

NAME 

ADDRESS 
(Please print or write plainly) 

LANTANA 

1949 edition) 

FRANK LYMAN 
FLORIDA, U. S. A. 

CRAFTSMANSHIP 
A monthly paper of special in- 
terest to gem—and metal-workers 

who wish to sell their finished 
products. In addition to general 
articles about crafts and craft 
clubs, CRAFTSMANSHIP features 
a regular Market Place column 
listing dealers who purchase craft- 
wares for resale. Annual subscrip- 
tion is $1.50 Address: CRAFTS- 
MANSHIP, Dept. E, Post Office 
Box 160, Wall Street Station, New 
York 5, New York. 

5 

> 
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From the German 

+ Precious Stone Center: 
Collections of 20 rough precious 

stones $1.50 and $3.00, postpaid, 
duty free. Remit by international 
money order 

Also cut gemstones of every de- 

scription. Gemological and other 
scientific instruments, microscopes, 

spectroscopes, scales, et 

G. O. WILD 
@ Idar-Oberstein 2 Rhineland, Germany 

POLISHED SPECIMENS 
OF DIFFERENT MATERIALS 

25¢, 50¢ and up 

Agate, obs di an, turritella asper 

NO ORDER r LESS THAN $2.00 
rite for List 

E. CAILLAND 
3642 Gardenia Ave., Long Beach 7, Calil. 

FAMOUS TEXAS PLUMES 
Pick u your wn f 1 
from my tables. Red plume and rn 
types ! agates Order filled pr l | 
3, arbor Gov't used saws, $1.00 each. Pos 
age please. | niles south of Alpine, Texas 

WOODWARD RANCH 
BOX 453 ALPINE, TEXAS 

Reape natal barehyhentell 
Cutting of fa st 
yo h 3 v3 ist | 

ge 
: — f 
A K Je! i 

>i le “ Y Fe r 

Aust d sy R 
Ww 

ACE LAPIDARY CO. 
P. O. Box 67, JAMAICA, N. Y. 

ARIZONA GEMS AND 
MINERALS 

I have a fine collection of Arizona 

quartz crystals at $1.00 a dozen and 

up Also clusters and singles with 

inclusions, Arizona petrified wood with 

mixed colors, agates, jaspers, and 

other cutting materials 

HARRY P. WILLIAMS 
BOX 15 QUARTZSITE, ARIZONA 

TONOPAH, NEVADA is where C. C. Boak 
lives with his outstanding worldwide 
collection of mineral and gem specimens 

cut gems — fine opals. No junk. Those 

marvelous all-crystal groups must be seen 

to be appreciated Visitors always 
welcome. 

Cc. C. BOAK 
TONOPAH, NEVADA 

NOTHING BUT 

NATURAL HISTORY 

IN LAYMAN’S 

LANGUAGE 

Frontiers - Five Times a year 

3 years (15 issues) $4.00 

Published by 

The Academy of Natural 
Sciences 

19th and PARKWAY 
Philadelphia 3, Pa. 

WAN Tt E D 
Back copies of The Ear Digest 

Will pay 40c each for copies in good 

dition of the following issues: August 1946 

September 1946 March 1947 September 

October 1947 Gertrude Roberts, The Earth 

Science Digest, Revere, Massachusetts. 

FRACTURE HEALER 
Most internal fractur that show up after 
polishing translucent materia] may now be 
made pern 1anently invisible with this new 
formula Results guarant f-ounce bottle 
enough for dozer of ston rs. with instructions 
$1 50 Eight ounce 

FRANK w. LONG 
SCAFFOLD CANE RD. BEREA, KENTUCKY 

> 
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URANIUM PROSPECTING WITH 
M-SCOPE GEIGER COUNTER 

16 Page FREE LITERATURE 

* Rate Meter * Flash Indicator 
* Weight 5 Pounds * Headphones 

* Beta-Gamma Shield * Low Battery Cost 
* Ultra-Sensitive * Accurate 

PRICES $97.50 Up 
TIME PAYMENT PLAN 

FISHER RESEARCH 

LABORATORY, Inc. 
1961-63-65 University Ave. Palo Alto, Calif. 

MINERAL EXCHANGE Mention The Earth Science Digest 

When Answering Advertisements 

BULLETIN 
° 

Announ : The first Special 
| Qanrenaaian owl eo TWO LOCATIONS 

Featuring a special compilat of You may have seen my fluorescent 

the mineralogy of the Trona- mineral displays at Mineralogical 
; : . Conventions at Denver, Boise, Boze- 

Death Valley region in California : +43 
’ man, Seattle and other cities 

one of the most heavily miner- 

alized areas in the country Now I have two permanent loca- 
tions where you and your friends 

Order now at 50¢ per copy. may see these same beautiful dis- 

or subscribe for three issues play specimens 

at $1.00 per year. One is Smith’s Fluorescents, Room 
e 311, 220 S. W. Alder St., Portland 4, 

; Oregon. 
1552 Steiner Street 

San Francisco 15, Calif. The other is at tho Crystal 
Museum, Depoo Bay, Oregon, on 
the Coast Route 101, 14 miles north 
of Newport. 

TREASURE and MINERAL “af 
: Both places can also supply you 

LOCATORS with Mineralights, Geiger Counters 
° / (4 different makes), Glo Craft Pro- 

Geiger - Counters ducts, and R-V lamps and paints 

FOR URANIUM-ORES ? Write today for free literature 

Please state particular interests 

F erature 

Sincerely yours, 

ARCHIE H. SMITH 
FISHER RESEARCH - 
LABORATORY INC. oe ge 

Palo Alto, Calif. 
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GEM ROUGH 
— from Ontario Canada. Semi-trans- 

luc t golden-honey colored feldspar, with 
noonstone-like adularescence when proper 
~ orientated in one direction and a silver 
streak effect when orientated in the other 

direction ; 1.25 per pound 
LLANI TE: from USA. Cream colored spots 

on a dark orange background with pebble 

inclusions of blue chaicedony. Takes a 
high polish @ SOQ cents per square inch 
pieces trom 3 to 6 square in ches by 7 mm 
thick. Blanks 16xl4 mm by mm thick 

> 85 cents each 

RUBELLITE: from Brazi]. (Red Tourmaline) 
right wine red crystal fragments for facet 

cuiting showing the rich metallic red 
that only tourmaline possesses. In 2 to 6 
gram pieces @ $3.25 per gram 

APATITE, GOLDEN: from Mexico Crysta 
clear golden-yellow crystals. of fine 
material for cutting flawless faceted gems 
and mineral specimens On pieces from |] 
to 15 grams @ 20 cen!s per gram 

Are you on our mailing list? Do you have 
eur catalog which contains the following 
listed items: 30 varieties of gem rough, slabs 
and bianks synthetics ring mountings 
books, tools and abrasives, gem and ring 
cases If not, write for it IT’S FREE 

Al) pt ices F.O.B. N. Y. C. Satisfaction 
1aranteed — money refunded 

TECHNICRAFT LAPIDARIES 
CORPORATION 

IMPORT-EXPORT 

3569 BROADWAY NEW YORK 31, N. Y. 

CSF EEOC Re 

EARLY SPRING BARGAINS 
Selected obsidian bombs — Gem quality 
Californite (‘‘Kraft Jade’’) — Agatized palm 
wood — Gem quality opalized wood. Any of 
these at 50c a pound plus postage. 5 pounds 
for $2.00 (will mix) 

Genuine ancient Indian gem arrowheads 
mounted on gold and silver tie pins from $3 

to $10 each. California purchasers please 
add sales tax 

JAKE’S ROCK SHOP 
218 University Avenue Davis, Ca ifornia 

SPECIAL 
One dollar brings you our surprise 

package of fine gem material. This is 
a get-acquainted offer. One package 
per customer, and the offer is good 
for thirty days, only, from publication 
of this ad. Guaranteed double value 
in every package, We want new 
friends and steady customers. Order 
today. Packing and postage, 20¢. 

CATLIN’S 
Gem and Mineral Supplies 

P. O. Box 876 Coalinga, California 

000000000000000000000000000€ 

CHOICE CRYSTALS 

We aim to stock all the crystallized types of 
Minerals, both groups and singles, in choic 
selected quality, from foreign and domestic 
sources Quality is our watchword. Pay a 
few cents more and get the best 

CUT GEMS 

Complete stocks of cut gems, both faceted 
and cabochon, all genuin 
semi-precious, from world 
Also a.) the important syn 

mond (1 to 3 caras @ $15 

5 important uranium miner 

carnotite, aqutunl e, uranium 

agate, for $3.50 postpaid. 
Uranium Minerals for prospe 
96 pages, for $2.00. Both fo 

SUPPLIES, BOO 

All the important books on 

32 Page Catalog Free 

Complete Gem & Mineral 

cluding the new famous TITANIA (synthet 
Rutile) which has more spar 

00 per ca;at) 

URANIUM COLLECTION 

alogy, Gemology, Paleobotany and Lapidary 
NEW: Chambers Mineralogica! Di 
full page color plates, showing 164 individual 
minera] specimens in color. Listing 1400 
definitions of minerals. Publi 
Price $4.75 plus 15 cents po 

Supplies such as Fluorescent Lamps, Micro- 

scopes, Riker Mounts, Hardness Penc ls, 

Diamond Saws, Geige: Counters, e'’c 

V. D. HILL 
ROUTE 7, BOX 400 SALEM, OREGON 

19000000008000000000000000006 

®, precious and 
wide sources 

hetic gems 

kle than a dia 

als: pitchblende 
sa] uraniferou:s 

‘Handbo 0k of 
cting, containing 
r $5.00 postpaid 

KS, Etc. 

Geo'ogy, Miner 

stionary, 40 

shed in London 
stage 

Write today 

Estab_ishment 

= 

BACK ISSUES 

Science Digest are now 

The Earth Science Digest 
The following back issues of the Earth 

Oct. 1946 $0.50 Aug. 
Nov. 1946 0.30 Sept 
Jan. 1947 0.30 Oct. 
Feb. 1947 0.30 Nov. 
Apr. 1947 0.30 Dec 
May 1947 0.30 [e2. 
June 1947 0.30 eb 
July 1947 0.30 Mar 
Aug. 1947 0.30 Apr 
Sept.-Oct. 1947 1.00 May 
Nov. 1947 0.30 june 
Dec. 1947 0.30 July 
Mar. 1948 0.35 Aug 
Apr. 1948 0.25 Sept 

ay 1948 0.25 Oct 
font, 1948 0.25 Nov 
July 1948 0.25 Dec 

The Earth Science Digest 
Revere, Mass. 

OF 

available 

1948 0.25 
1948 0.25 
1948 0.25 
1948 0.25 
1948 0.25 
1948 0.25 
1949 0 25 
1949 0 25 
1949 0.25 
1949 0.25 
1949 0 25 
1949 0 25 
1949 0.25 
1949 0.25 
1949 0.25 
1949 0.25 
1949 0.25 

—S—S—SE>>yE=x*_—_—— = oe 
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ROSE QUARTZ 
Finest Quality Asteriated 

Few Fractures $2.50 per Ib. 
Also 

Banded Agate 
Dyeing Agate 

Carnelian 
Clear and Smoky Quartz Crystals 

Citrine — Amethyst — Aventurine 
Bloodstone 

And many other cutting materials and beauti- 
ful specimens from Brazil and India. Send 
for our lists. 

MURRAY AMERICAN 

CORPORATION (Dept. A) 
95 Summit Avenue Summit, New Jersey 

FACETED GEMS 
Precious — Semi-Precious 

Synthetics 
We specialize in furnishing faceted 

gems and rough specimens to 

private collectors, colleges and 
public museums No request too 

small: none too large Zircons a 

specialty. Gems cut to order 

Send for free price list 

Box 232-E White Plains, N. Y. 

THE EXPERTS SAY 

Buy MLQUIST! 
The best buy in lapidary equip 

MINERAL NOTES 

AND NEWS 
Devoted to the study of minerals and 
the activities of Mineral Societies. The 
Official Journal of The California Fed- 
eration of Mineralogica] Societies. 

Subscriptions $1.00 a year foreign, 

$1.50 a year); single copies, 10¢. Special 
reduction Society members. Ad rates 
on app.ication 

Paul VanderEike, Editor 
Route 5, Box 177 

BAKERSFIELD CALIFORNIA 

ALPHA 

COUNTER 
Applied For] {Pat 

URANIUM AND THORIUM 
ORE DETECTOR 

This newly developed nuclear instrument is 
a practical tool for the prospector, assayer 
and physicist It is an optical instrument 
which gives a clear, distinct visual statistical 
count of alpha particles (rays) from any 
source. — Complete with carrying case, 
quencher, radio-active samples and instruc- 
tions on its use. 

Mail your order today—only $5.00 complete. 
{In California add 3% sales tax] 

131927 WEST PICO BOULEVARD 
LOS ANGELES 64, CALIFORNIA 

GOLD COINS WANTED 
Of Numismatic Value Only 
48-page U. S. Coin Value Guide $ .S0 
25 Indian Head Cents 
25 Differen! Foreign Coins 1.00 

Royal Coin Company 
DEPT. 1 

2 Scollay Sq., Boston, Mass. 
BB PP PPP PPP PP PPP PE PM PMPAPP i i 

ROCKHOUNDS’ 
Southwestern Headquarters 

Lapidary, prospecting equipment and 

supplies. Custom sawing, cutting and 
polishing; practical instruc!ion. Specimens, 
cutting material, silver work, Geiger 
Counters, Minera ights The  orig.nal 
Desert Scenic Stone, $2 per pound; 30 
cents per sq. inch We buy, sell, and 
trade Laguna and Rio Puerco Agates 

NEW MEXICO MINERALS 
2822 N. SECOND STREET 

P. O. BOX 6156, STATION B 
ALBUQUERQUE, NEW MEXICO 
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Just Published 

THIS EARTH 

OF OURS — 
Past and Present 

By CALEB WROE WOLFE 

Professor of Geology, 

Boston University 

Extensive experience with the aim 

and teaching of Libe.al Arts sub- 

jects plus an understanding of the 

student interests and available 
time have resulted in this unique 

textbook of geology by Dr. Caleb 

Wroe Wolfe, Chairman of the Geo- 
logy Dept. at Boston University. 
In this new textbook, which in- 
cludes both physical and historical 
geology, the author has omitted 
extended details and all material 
which the beginning student need 

not master. 

Each geologic concept is well 

illustrated, with thorough explana- 

tions accompanying each illustra- 

tion. 

The philosophical aspect of geology 
and its unsolved problems are 

emphasized. 

Historical geology is treated ‘frst 

from the point of view of the 

history of the continent, and then 

according to the history of life 

It is written for the beginning 
student and is particularly appro- 
priate for a first year Liberal Arts 
course in geology 

MARCH 1950 

384 Pages, 239 Figures $5.00 

Teachers: A limited number of ex- 
amination copies are available 

DEALERS’ INQUIRIES ARE INVITED 

THE EARTH SCIENCE 
PUBLISHING COMPANY 

REVERE, MASS. 

TITITIT TTT TTITIT T TTTT 
Hill 

PPD LPL 

INDIAN RELICS 
4 VERY FINE ANCIENT INDIAN 

ARROWHEADS, $1.00; } tiny 

perfect bird Arrowheads, $1.00; 1 ; 

Ancient Stone Tomahawk, $1.00: 

2 Flint Skinning Knives, $1.00; 1 
Large Flint Hoe, $1.00; 2 Spear- 
heads, $1.00; 10 Arrowheads from 

10 states, $1.00; 10 Fish Scalers, 

$1.00; 10 Hide Scrapers, $1.00; 4 

Perfect Saw edged Arrowheads, 

$1.00; the above 11 offers, $10.00 

: 

Postpaid. List free 

LEAR’S 
GLENWOOD, ARKANSAS 

FRYER & SON 
[ mporters 

Handcrafted Mountings 
FILIGREE & HAND HAMMERED 
BRACELETS - LADIES & MEN’S RINGS 
BROOCHES - PENDANTS - EARRINGS 

Send for Selection on Approval 

WHOLESALE ONLY 

P. O. BOX 744 SAN CARLOS, CALIF. 

ne ee 

Mention The Earth Science Digest 

When Answering Advertisements 

LE AR ATL ERLE BEML EME ELE GONE, 

Mineral Enterprises 
An attractive display of reasonably 

priced mineral specimens may b2 

found at our office in downtown 

Boston. 

We feature a complete line of 

Mineralight lamps, including the 

new SL series, and supplies. 

Office hours: Weekdays—1:00 to 

4:00 P. M. Saturday—11:00 A. M. 

to 4:00 P. M. Other hours by ap- 

pointment (Call CApitol 7-1026). 

Mineral Enterprises 

2 Scollay Sq., Boston, Mass. 

7 
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All books listed here may be obtained by sending a check or money 
order to THE BOOK SHELF, THE EARTH SCIENCE DIGEST, 
REVERE, MASS. 

[We pay postage in the United States] 

OUR TEN “BEST SELLERS” 
Since we began to advertise our complete catalog of books on the 

earth sciences, which appeared in the Earth Science Digest from 

June 1949 to January 1950, we have found the following ten books 

to be the ones most in demand by our readers from the list of 

over 250 titles: 

THIS EARTH OF OURS by C. W. Wolfe. 1950. 384 pp., illus $5.00 

HANDBOOK OF URANIUM MINERALS by Jack DeMent and H. C. 
Dake. 2nd Edition. 1948. 96 pp., 22 illus. 2 00 

MANUAL OF MINERALOGY by Edward S. Dana. 15th Edition re- 

vised by C. S. Hurlbut, Jr. 1941. 480 pp., 436 illus. 1.50 

1. GETTING ACQUAINTED WITH MINERALS by George L. English. 
1936. 324 pp., 258 illus. 2.795 

TEXTBOOK OF MINERALOGY by Edward S. Dana. 4th Edition re- 

vised by William E. Ford, 1932. 851 pp., 1089 illus. 6.00 

6. HISTORICAL GEOLOGY by Carl O. Dunbar. 1949. 567 pp., 380 illus. 5.00 

OPTICAL CRYSTALLOGRAPHY by Ernest E. Wahlstrom. 1943. 260 

pp., 208 illus 3 OF 

8. DANA’S SYSTEM OF MINERALOGY. 7th Edition by Charles Palache, 
Harry Berman, and Clifford Frondel. Vol, I: Elements, Sulfides, 
Sulfosalts, Oxides. 1944. 834 pp., 1500 illus. 10.00 

INDEX FOSSILS OF NORTH AMERICA by Hervey W. Shimer and 
Robert R. Shrock. 1944. 837 pp., 303 pls. 20.00 

THE OCEAN by F. D. Ommaney. 1949. 238 pp., 16 illus. 2.00 

Is there a book relating to the earth sciences which you need 

and which was not listed in our catalog? If so, why not write to 

us? We can obtain for you practically any “in-print’ book pub- 

lished. 

The Book Shelf 
The Earth Science Publishing Company Revere, Mass. 

_t \ tl 
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re MOR. ces 
Plan to visit our mineral display rooms and convince yourself that 
we do not have “just another mineral store.”” Hundreds of ad- 
vanced collectors throughout the country have and they have been 
more than generous with their compliments. You, too, will be 
delighted with the quality and variety of our SELECTED STOCK! 

For Thirteen Years 
We have been advertising SELECTED MINERAL SPECIMENS, 
and perhaps you wonder just what this means. New shipments are 
arriving from various sources constantly. Upon unpacking a new 
shipment, the specimens are thoroughly washed. A careful selec- 
tion is made and all worthless or abraded specimens are discarded 
and the remaining are graded to quality and priced accordingly. 
Each specimen is carefully labelled as to correct name and details 
of origin and is displayed in individual compartments or trays in 
our showrooms. We have no bins or bargain rock piles! When 
making purchases from us, the collector is assured that his speci- 
mens have been handled with utmost care and have not been 
carelessly thrown around. This is why we take pride in advertising 
SELECTED MINERAL SPECIMENS! 

We Cordially Invite You 
To inspect our stock of choice SELECTED MINERAL SPECIMENS 
from the various corners of the world. Personally select specimens 
you wish to have for your own collections. See our fluorescent 
display room with the superb collection of Franklin, New Jersey, 
fluorescent minerals that is one of the finest in existence. We 
carry a complete line of fluorescent minerals and MINERALIGHTS. 

Our Mineral Displayrooms are 
Located ideally in the heart of New England, one mile south of the 
center of Easthampton on Route 10, “The College Highway” in 
Pioneer Valley. Within short distance of many main trunk high- 
ways. Good transportation connections. Fine roads and excellent 
scenery insure you a pleasant trip. 

OPEN WEEK DAYS AND SUNDAYS 

PLAN YOUR TRIP TO INCLUDE A STOP AT 

SCHORTMANN'S MINERALS 
10 McKINLEY AVENUE EASTHAMPTON, MASS. 
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